The crystal structure o f the title compound (C40H 56, M w = 536.8) has been redetermined by X-ray diffraction methods in order to achieve a structure at higher resolu tion suitable for theoretical calculations. The crystal sys tem is monoclinic, P2 ,/«, a = 7.656 ( 
Introduction
Carotenoids are widely distributed and function in several roles in the photosynthetic complex [1] . They serve as accessory pigments by absorbing light and transfer the excitation energy to other pigments, they protect the photosynthetic organ ism from photodynam ic damage by singlet oxy gen, have a structural role in assembling the pho tosystems [2] and might be involved in the electron transfer reactions [3] .
After initial work by Mackinney [4] and Taylor [5] the crystal structure o f ß-carotene, the most widely distributed carotenoid in photosynthesis, was determined first by Sterling in 1964 [6] , the publication being of considerable importance for the understanding of this type of compounds. W ith the recent interest in the function of carote noids in electron transfer [3, 7] and their role in triplet-triplet energy transfer, high precision struc tures suitable for theoretical calculations of elec tron transfer and optical properties are needed. The original structure by Sterling [6] , while being o f special im portance for the advancement of carotenoid research, is not suited for this purpose, as estimated standard deviations in the bond lengths were in the range of 0.03-0.04 Ä, larger than 2° in the bond angles and refinement con verged at an Ä-value of 19%. We have therefore redetermined this structure at low temperature.
Experimental
D ark-red parallelpipeds of ß-carotene were pre pared by slow diffusion of a concentrated solution in methylene chloride into petrol ether (4 0 -6 0 °C fraction). A num ber o f different samples were test ed for their crystal quality. A lthough numerous crystallization attem pts were performed, only very small red plates were obtained, neither of those diffracting above 2 0 = 52°, thus limiting the reso lution obtainable in the subsequent refinement The intensities were measured in the range 2 0 = 0 -5 2° at 130 K using a co-scan technique; index ranges -9<h<9, 0<k< 12, 0 < 1 < 30. The d ata collection was performed using a constant scan speed o f 14.65°/min in to and a scan range o f 1.10°. Two standard reflections were measured every 198 reflections and showed no significant variation of intensity during the data collection. O f the 3956 collected reflections 3848 were independent and out o f these, 1671 were considered as observed with I > 2 .5 0 a (I). The in tensities were corrected for Lorenz and polariza tion effects. An absorption correction was applied using the Program XABS [9] , extinction was dis regarded.
The structure was solved with direct methods using the SH ELXTL PLUS program system ver sion 5 [10] . The refinement was carried out by fullm atrix least-squares on F using the same program system. The function minimized was £w(F0-F c)2. The H -atom s were located in subsequent differ ence maps and refined with a riding model (C -H distance 0.96 Ä, U iso = 0.04). Calculations were carried out on a Vaxstation 3200. The atom form factors were taken from the International Tables for X-Ray Crystallography [11] . The final cycle o f refinement on |F | included 203 variable param e ters and converged with R = 0.071, wR = 0.076 and S = 1.80. All non-hydrogen atom s were re fined anisotropically. The weighting scheme used was w -1 = ct2(F) + 0.0003 F 2. Largest A /c 0.002, largest difference peak 0.25 eÄ -3, largest difference hole -0 .2 5 eÄ-3. The atomic coordinates and equivalent isotropic tem peratures factors o f the non-hydrogen atom s with their estimated standard deviations are listed in Table I *.
Results and Discussion Fig. 1 gives a view o f the molecular structure. Interatom ic distances and bond angles are sum m a rized in Table II . The overall structure, i.e. the s-cis orientation of the ß-ionone ring about the C(6)~ C(7) bond was found to be in agreement with the structure described by Sterling [6] . M ore p ro nounced differences were found in the ß-ionone ring itself. The present structure showed a dis ordering of the C(2) and C(3) atom s over two posi tions with 0.52:0.48 relative probability for C(2) and 0.51:0.49 for C(3), determined by free refined split positions. The refinement resulted in estim at ed standard deviations for the bond lengths of 0.005-0.007 Ä (0.009-0.013 Ä for the disordered region) and in the bond angles o f 0.3 to 0.5°, com pared to 0.03-0.04Ä and >2° in the publication of Sterling [6] . The disordering of the ß-ionone ring might be one of the reasons for the high i?-value reported by Sterling [6] . The isotropic tem perature tenoids in photosynthesis more clearly. Only de tailed studies o f the chrom ophore-protein interac tions in pigm ent-protein complexes can answer the fundamental questions concerning excitqn transfer and photoprotection in light-harvesting systems.
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